Abstract. TriSilanolPhenyl oligomeric silsesquioxane (SO-POSS) are embedded into poly(2,5-benzimidazole) (ABPBI) matrix via in-situ synthesis and ionic liquid (IL) [BMIM]BF 4 are added as proton conductor to fabricate tri-component composite membranes. The proton conductivity of ABPBI/SO-POSS/IL reaches 57 ms cm -1 at 100 °C, which is significantly higher than that of Nafion, indicating that the composite membranes could be a promising candidate for high temperature PEMFCs.
Introduction
High temperature PEMFCs attract considerable attention due to its benefits including higher temperature facilitation of the electrochemical reaction and elimination of carbon monoxide poisoning issue [1] . Phosphoric acid (PA) doped poly(2,5-benzimidazole) (ABPBI) membranes are regarded as a promising materials for PEMFCs due to their excellent chemical stabilities and proton conductivities at high temperature range (e.g. 110-200 o C) [2] . However, the proton conductivities of acid doped ABPBI membranes depend on PA doping levels [3] . In the previous work, we fabricated ABPBI/SO-POSS hybrid membranes which showed relatively higher thermal stability and proton conductivity. In this work, the membranes are impregnating with imidazole-type ILs [BMIM]BF 4 to enhance the proton conductivity in anhydrous condition, thus, the hybrid membrane could be used in a wide range.
Experimental
The synthesis of ABPBI/SO-POSS composites is referred to our previous work [4] . 0.4 g ABPBI/3SO-POSS powders were dispersed in 6mL MSA and stirred for 12 h to form a black viscous dispersion. The calculated amount of [BMIM]BF 4 (10%, 15%, 20%, 25%) was added to the polymer solution and stirred for 4 h, then the polymer mixture was poured onto clean glass plate at 150 o C to remove the residual solvent. The obtained membranes were named as ABPBI/3SO-[BMIM]BF 4 -X, where X represents the mass fraction of the ionic liquid.
Result and Discussion

Structure Analysis
The FT-IR spectra of SO-POSS, ABPBI, ABPBI/3SO-POSS, [BMIM]BF 4 , and ABPBI/3SO-[BMIM]BF 4 -10 composite are shown in Fig. 1 
Proton Conductivity
Proton conductivity is estimated from 20 
Summary
A series of ABPBI composite membranes containing SO-POSS particles and IL of [BMIM]BF 4 were successfully prepared. The unique chemical structures were verified by FT-IR. TGA indicated that the composite membranes had excellent thermal stability, whilst the proton conductivities would be expectantly high which makes the ABPBI/EP-POSS/IL attracting as promising PEM materials for further study in fuel cell applications.
